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Abstract

Bacillus licheniformis is a generally regarded as safe strain, and it have been applied in the
production of probiotic, enzyme, antibiotic, poly-y-glutamic acid etc. In our group, we have
constructed metabolic engineering platform of B. licheniformis through more than ten years of
research. (1) Through specific strand sequencing and transcriptome analysis, we have attained
the genome sequences of B. licheniformis WX-02 and DW2; B. licheniformis metabolome
platform and metabolic flux analysis protocol have been constructed based on GC-MS/MS. (2)
With the help of plasmid T»(2)-Ori, CRISPR/Cas9n and CRISPR/dCas9 systems, we have
developed the protocols for gene-free knockout, large fragment knockout, gene insertion, gene
silencing etc., and now conducting the minimal genome of B. licheniformis. (3) Systematically
screening and modification of promoters, 5’-UTRs, signal peptide, signal peptidases and signal
peptide peptidases for heterologous protein expression in B. licheniformis. (4) Conducting the
transcription factor regulation analysis of spore formation, cell differentiation, cell stress, carbon,
nitrogen and phosphorus metabolisms etc. (5) Systematically metabolic engineering of glucose
metabolism (glycolytic pathway, pentose phosphate pathway, tricarboxylic acid cycle, glyoxylate
cycle, carbon recovery pathway), amino acid systhesis and transportation pathways. (6)
Systematically metabolic engineering of ATP supply and cofactor regeneration pathways. (7)
Systematically metabolic engineering of cell autolysis, cell wall, cell membrane. (8) Based on



these above systems, we have respectively carried out metabolic engineering breeding for the
production of poly-y-glutamic acid, bacitracin, acetoin, 2,3 butanediol, licheniysin, protease,
shikimic acid, phenylethyl alcohol, short-chain branched fatty acid, medium-long chain
branched-chain fatty acid etc.
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